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Abstract 



PROBLEM TO BE SOLVED: To provide a composition for an optical material hardly undergoing photodeterioration, having 
a small linear expansion coefficient and exhibiting a high optical transparency, an optical material, its manufacturing 
method, and a liquid crystal display device and a light-emitting diode each obtained using the same. 
SOLUTION: The composition for an optical material comprises as essential ingredients (A) an organic compound bearing 
in one molecule at least two carbon-carbon double bonds reactive with an SiH group, (B) a silicon compound bearing in 
one molecule at least two SiH groups, (C) a hydrosilylation catalyst, (D) a compound bearing in one molecule at least two 
hydrolyzable groups bonded to a metal atom and/or a semi-metal atom, and/or a partial condensate thereof, and (E) water 
and/or a water-generating compound. 
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[0 044] Steffi® »ri$;am\ 3fc?*l4fl$S[#{5o3? 

©<fc 5 «C*3a|*ttaift» -C&S i i *> CCttfRffeKAff r 

**ii>5«£*»6tt. 5?#st© (a) ^^©j&a-s 

aJt**5 0Sfi%jyTr*Sfe©#»$b< . 4 0t§ 
*6JjrF©4>©#«fc»)ifSL<. 3 0»fi%Ji(T©*>©# 

^S&ofc©-?**. 

[0 045] »£ft*m^©»fe1x*Scfct>^#14A> 20 
6. (A) ^ilTttt-^^a-N+ty, 

a-<>£yx>, hyryju-f vi^7*u- K 2, 2 
-tr* (4-tKo+i/^i'a^->;l') :/cm>©s; 
ry;ux-f-;u. i, 2. a- v w-^iszu^*-*)- 

L/ < h'J7 IMW V isT? \y~ V . 2 . 2 - 
(4-t h'D+v'i'i'O^*^) 7 , a/\->©*PT 
l. 2, 4 - h y e^;Ui/^n^+f > 

[0046];X(C, (B)sS»-C*5SiHS*W1-5 

fb^jK-^-ct&iE-r*. 30 

[0047] *|SiKffiffl-C* 5S i HS% £lb^ 

!gicc-5(,»-r < . m«spg&§awo 9 6 

/15194 CCfBig? ft^{b^-C. I jKF-4>«:4>tt < 
i4>2[i©S i Hg£W-f *fc©3W<£ffl-C#S„ 
[0048] cn6©^^. A¥tt©»6«. 1*H=- 
mcj>rji< ti>2®<DS i HS««-r«M4K. RV/X 
It. mVi#>)*}i>ifsi<'a*-V^1)m&L<> (A) t£ 

S ( I I I) 

[0 04 9] 40 

[<bi 0] 




(III) 



[005 0] (5*tt>, R J 1 ~6 ©?!&»*« 

U. niJ3~10OMIt. ) TSI3ftS. 1 frT-* 

k4>#< i4>2<i©s i hs^wt ssttttfy*.^*^ 
*>a*-«f>jWgi,i». ftfc. — j&5$ (ill) r«3 so 
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ftStt^*©g&SR 2 B. C..H. 0*>6*f)jX;*ft 

5fe(DT*sc iws u < . 0Hb*f£*r«&s<ri# 

[0 05 1 ] $t. Ufa ( A ) JSS#£&»&*§Stt** 
r*ilO»S*>%B. §Itt< RCf/Xtt, Sstttfy* 

^b^^6jMtfft/c 1 g«±©{b^ mm (G) 
iffc-TS) i©5ic.*5kJffgO(,>„ C©iS^> 5J&B5© 

(a) ^i©ta^i± ; &se>{ciS8{)-5fc8f)fc. rat^a* 

*£&© iyu^^mm £Bft»«Pc J; 0 Bfc* h tc t © 

[0052] (g) i&mzs iH&tmz&zmrzm 
m-mm=.w&^i* 1 ^shc^sk it 1 i^ts 

W^b^Bj-C^oT. HufS (A) /&fri|3)Dia§B©4>© 
fc«fflt S ( G ) fiK»©WtS{b-^5B, ( A ) 
©Wti<b^)ilalG-c*- 3 rtJ:<. M&-3-c<,>-ct> «fc 

Ci*JpJ«|-C*S„ (B) )£$}•© (A) J&frGCStfTStl 
?§tt£B< t,fcl>ift&tca.' (G) j$#Ut (A) fi£#i 
|5|— ©tO»JLl>. 

[005 3] (G) JiS^©W«{b^JiJSir.S-lf Slg 

r*£i(,>5iS-£>6«. 1. 3. 5. 7-f l-7^f 

[0 054] (B) SS^iLTt (A) EE^J-ilSHsHtC. 

KJt^©jqiftJ©gl<S>e 7 x s -jHt*«aiB J: 
y/*4UB7s/- ;M4*KS©Sf SS#**tr 2»^b^ 

^©^Wfi* 5 ii>&ti t©*s»s o < . 7*s -fr&km 

Zit-g®Z-%£ i><D&J: K) 0 $ U in *^«C*»W 

•2.7xy-;Hi*S?Si«^>-fe'»Eg. 

7>h7t >a»{c.ff(m 3 ft S ^#Sl^{b*^(cB « 

M^Lte*®E*4^L. v x y -;utt7k®S©il^<*i 

^^©t^+jus. e-jn, TVJimmDrjit'r 

xjUS. THz h*VS^©T->Jl-S^{Cj; Og^Sftfc 

[0055] £fcffi®J?35am>. X»ttflHR«tiSCa9 
©«t ^tC^^FttAJ^if T*i> i i fe«:W«tt39»WC 
*SiC^H.#>6«. ^S^© (B) RE^-4 3 ©^* 
fiJtj&!5 0Sfi%t(T-C*Sfc©*!S?*U< . 4 OSS 
%fe<T©€>©*U £ b < . 3 0fte%ferF©*>©# 

#S^cC»4>©-C*.5„ 

[0 05 6] pfe^H4*^»"C*.2.it,^SI*>6J:9 
5fS0t> (B) lS»ilt«. 1. 3. 5. 7-f>5 

©Slc^J. 1. 3. 5. 7-fl-7^fJl->i'Cif h5 
S/<n*tf>iyS'^a^>£yx>©Jgj&!tJ}, l, 3, 
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*))\,4v*sTX\s-Y<om&m. 1, 3, 5, 
7^f^>^Pf h^>P*1f>£2, 2-tr* (4- 

^<2>SJ&& V 1, 3, 5. 7-fh7^^>^nrh 
5^n*tJ"><t: l , 2, 4 - h y ex^u^u^-y-^ 

«KC#*Ll» (B) /&fr<LLT 
tt. 1. 3. 5. 7-f h7^^>^Pf h7VD + 
tf>t h y T'J^ -Ty *xr 3? U-KOSSfi*!, 1. 3, 
5, 7--r h7^^>^Uf h^>n*1f><t 2. 2 
-fc^X (4-t KP + ^>^D^^;l/) 7D^O(7)^ 
T 'J;Ux-7^<DKl£%, 1. 3, 5. 7-fh7^f 
^^nf h^>n+1f><h l . 2, 

* n ^ if is<bm&mm& mi e> ns . 

[0 05 7 ] ±E0te<fc5tt (A) f£#<L (B) flS^O 
(B) /£»*<DS i HS<D& (Y) <D (A) jffi 

(D&tm - fcm^m^om <x> ct^-rsita*. 

2. O^Y/X^O. 9r*4C<fc##*0<. 1. 8 
iY/Xil'. 0#J:D#*Lt>. 2. 0<Y/X<E>i# 

[0 05 8 ] 3cCc (C) JS£^*C*^t Ko^yjWbMflK 
[005 9] tFnvyWtMJIiUttt, tFP^y 

f*. a^-^u^^>ft» <m«; pt (ch 2 =c 

H 2 ) 2 (PPh 3 ) 2 > P t (CH 2 =CH 2 ) 2 C 

1 2 ) % a4"tr-;w-/p+t>l» Pt 

(V i Me 2 S i OS i Me 2 Vi) Bl Pt [ (Me 
V i S i O) • ] . ) , a^-W7 ^ >$g# <m 

Pt (PPh 3 Pt (PBu a ) 4 ) . 

-*X7r^f h£§# P t [P (OPh) , ] 

4 . Pt [P (OBu) 3 ] 4 ) Me«>f;l/ 
2. Butt^;l/S, V itetrx;ug v Ph«7xr.;i, 

^aofii, *7-Jl^*^h (Kar s t edt) it 
m. Tt^tr- (Ash by) <E>*H#f*lll 3 1 

5 9 6 0 1 -Slteitf 3 1 5 9 6 6 2#WJB* c t 1 tCi^83 
ft/c&£-j^b*^«^f*. tc&Wc^*a- (Lam 
o r e a u x) <D*B<RfWp»3 2 2 0 9 7 2-^WiffflS* 

&C. ^-r ^ » £ (M o d i c ) <D*§1#fFgr 3 5 16 9 
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te. RhCl(PPh), v RhCl 3 t R h A 1 2 O 
3 , RuCls, I rCl, \ FeCl 3 , A1C 

1 3 , PdC 1 2 • 2H 2 O, N i C 1 2 . TiC 

1 4 % |W6h4. 

[0061] cn^cD*-c«, ««rSttoj*^6*{fca 
[0 06 2] M^^»iia«^ccPRS$nftc^, 

io fcHffcttfcWU i^^mSm<DzjiX Y*t\Mm&<n7L 
£/ctf>CC, S i Hmi^JMCttLX. 10" 6 -10 

- 1 ^(Dni#ffsi< t j:o»*o<tt % io- e 

-1 0" 2 *iU©KHT*4.- 

[ o o 6 3 ] t tc. ±KmtMtmm^»mr^>c t 

/t>SHfc£*j. 2-th*q^>>-2-yf;l/-l~7 r 5 1 > 

n&it&m. > y x ^jut $ >^r * >s^b^e5^# 
20 W 6ftS. BJMio^ftil^cc^^ n^ci^, «• 
®i^i/tc*fur, i o- 2 - i o 2 ^kojbh**?* 
b<, cfc9iff$L< tti o~ 1 - i o -t;uor>ffiffl-c& 

So 

[0 064] $ *&*mi<Dmmw<Dm*&m&*®M 

ns. sa'JWt^itrit h';*;^7*x7 
^>^, h»j*wv7^7 7 >fn?^sn 

[0 0 6 5 ] Cti^OBIftiBffiffJ©^ SSffilS^S 
f7 7-;k ^^i/7H-K 3-t Fat 
so [0066] ®{b3is»Jo^jfjna«, iswtsb kp^ 
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OMiMM 1 m o I IcttL. 1 0 " 1 -10' *;l/©95 
■5. 

[0 067] i>C«C ( D ) ^-C^S^JU^TRCf/XlJ 
*^M-?K8£LfcJlD*#JBtt** 1 ft^iCpU < 

[006 8 ] ( D ) Gfc$H>£JI^<!: «S^»3*tC 

fet»-c b i a t *m&m.£ DStcffis-r-sffi.^©^* 

I. Zn, Ga. Ge. Sn. Mg. Ca. Ti, Zr 
fiW$l*< . ALT i AUOJf* L.t». 

[0 06 9] ( D ) J&5*D¥:£li M^- il/t tigjg»3« 
CCteOT BiA t ^Sl^Sl-^ntcRgTSJi 

[0 07 0] Ctih<D£MM.*RU ! /XlZ¥-&ig!B.?-l* 20 

[0 07 1 ] ( D ) RK^D^JlM^O'/XJi^^il 

mit yih^l, xh*->S v T-nsH+i/S, 
-fV^a#+^S. IVS-ism. t-^h+^g. se 

S. -> i7 u + i/S, '<>t?a+t'S. 30 

[007 2 ] 
Utll] 

R (R=CH 3 x 0CH 3 . OC2H5) 

[0 0 7 3 ] fr£<E>T;l/3^>S. hV^f^D*^ 

[0 0 7 4] SJ^tt^a*fC*0, t: FP^'J;MtSl£ 
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[0 0 7 5 ] ±i2L/c<£^* (D) J&fr<DM± OXte* 

yf;n>y7x/^»7>, &jt 7 *s 

h=^>^5>, i>7 x h ^'>S/7 f h 7 7' 

^D+W^>5S, f F7^U0^7X p^I/M;^ 
DP^>7>^ <!: CQ^ U y >{t^>^ TJl/SX^AH 

'J^h+VK, r/i/^x^Ah »jxF*^F\ ^ x 
^a f «;-Tv:/d*^>F\ 7;i/$^-)Ah'j^F+i/ 
F\ r;i/^^As e c-^h^^y^p^ 
F, TJR^Ah'Jsec-^h^^F, r^uax^ 

x^A h 'jxxw-fe h7-fef - K 7^^^A7 
-fe^JUT-fe F*- F trxx^y-fe h7-fe7-- F, 
5x^A F 'JXT-fef^Ttr- F&^COTJl-SX^ A 

7jU3^>f^ &4br;usx^Afr£<D^ny>{br 

x^ AS. 7* h7^h^t/^^> 4 fh7Xh + '> 

fl7>f77'D^^^> l t^F^F + V 

ijxF^>F\ tf^Flf^v^Dtf^F, #d>F 

A^ h^^ V^*a^+>>F^ri'CD^r3X^ATJl'^^ 

f F\ v y ^ *✓ ^ A V V a t}< ^ F i * <D -7 ^ * * / ^ 
Ar;l/r3^-> F3H. ^;l/->^ A> F + ^> F, 
xF^f\ tjfri/O 2*4 v^n#+i/Faira>*-iUi/ 

[0 07 6] SJja*sH»r. «05I^(D<g?S{t3a^ 

F7xK'»7>WSt< 4 SlCffeWAJfiF-r. f#6 
n ^> m fc«f ©Wtt *««c * i c ^ MjA* 6 tt , > 
;U h F*^->*7>, ^^F'jxht^>7>» 

[0 0 7 7 ] <D) JSR»ibr»±EUfcJ:5ttt©(D 
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5 aofeosrflai^r fccfcc^ u 

[0 0 7 8] ( D) Jfc^SJn**!: lt«ffS(DMS 

»rc*4#. (D) 

[007 9] ( D> «»t**>*r AJUJOK^a^/Xtt 

tt, #J£tf h y y-*jk* b^>->^>, h y^^ux h 

;bx h*V^>/ h y?x.=.Jkrf h^V^ 

1 0 0 8 0 ] *CC ( E ) ffi^fcoUTBWJ-r *. 
[0 0 8 1 ] ( E) fi£^<h LTtt*©ffi«C**£jiW<5- 

[0 0 8 2 ] (E) Jffi#£LTttJJBLfcJ:5fc&©<D 

[0083] ( e > m&owmmt Lxtz&Moim&m 

(E) JSE$M»6#6£T (D) 

i&S&*cDSi&g&c#i,T5 0-2 0 o^e^ift^a 
*i#*0<. 8 0^120^4&4WJ:0»iU 

[0 08 4 ] ^CCC ( F ) f&MC^xmfflf 
[0 0 8 5 ] *»M©»««CC«£iW«C[t ( F ) f| 

t - y h -Ktt£© J: 5 ft7 y £«**l>tt7;l/ 
*y±ffl^K©*K^L«J*4t>«rJl'=i*^h\ fh7 

x^AtKa+i/F, BSBL* V V /*rj; £<dt fr*?V 
MM. try^>, fa'j>, ;l^^>, t*5^>, 
•J F>, t^y^>. b*-^5^>, tr^!/— Jk t*y # 
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y-;l>7S > k h yxfu>f *u-OL>7 5 

2. 4. 6-h'JX (^f;l/7^y^;I/) 7x^- 
Jk N->^;i>^;u*y 2-x^ju- 

4->?-;w * £V-;k i. 

[5. 4. 0] ^>f r -fe>- 7 (DBU) ft£<D7 3> 

£^g* y 7 5 p«m % »»jg># y 7 s > <t x^+Mk 

isvy, N- (|9-75yx^l/) T * yy'Dt'JMf 

^"■y>y»iftir*«»tf6ti*. f h77*^7> 
^•)A7W7^ ^^ft^y^A, ^y^b^hy 
9 a ft £ cd v v mm i ft <sr 6 ffl c >& c t ffi x z z> . 

^(Dflk. Sn, Sb, Zn. Fe ( Co, Ti, A 1 . 
20 Zr, Bft£<D^r«»tt. 7il/3*S/K. ^U-hiU 

■7 -/ -J^^M^) W6tl ^> o S n 
^WiUrti, a ( I I ) ^ h^^>F. ffl ( I I ) x K 

tt(I I) 2, 4 — 0£>^**-K l« 
(I I) hi- (II), isZf*)\,m*J 

yW-Y. is 7? Jim-? h, > ? 7'f;l/^7-fef' 

30 IS ( I I ) ^*y-yji*a^Z>i/zt-*~ h x ia ( I 
I ) 2. 4-^>^>^^^-h, IS ( I I ) 2, 2, 
6 B . 6-.f F7/^-3, 5 — ^Z^V*%-Y. 
* * *>Vjmtt; Ztfmihti. Z n X»€rMWa)A«9l 
tUXitt. V* Y*rism&. ^x h^v-ffilS, Mifiy h 
^xF + ^F, ^S2. 4 -^OZ^is**- h % ft 
^ffilS, ffilflZ-x^^^^x- K =rgffiiS, ^ 
^^y^SMiS. BS^tf^yx-F, ^>7^>U> 

Jfi|CDft<$^<hUT«, tt ( I I I ) -OV^Jl/7-b 
40 -h, it ( I I I ) xFW h\ tk ( I I I) 2. 4 
— il'Zl'is**- h, ft ( I II) h y ^;b^P-^> 

»^*HK©**«iLr», ^jy^l/h (11)2. 4- 
^>£>^*- nyWUh (III)2 t 4 — i> 

so >ft£aww5ti. a imm^fm&M&mtbxte. 
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tji^x^a h y >f vfuttis F, yju^x^Ahy 

»2^h*^F. r/H^A^-fV^P^^^ 

tht-h, TJUSX^A^^^F+^FT^^T 
■te F^-- K TiH-^A^v^a^i/ Fx^;ut 
■fe hT-fc-r- K 7^ 5 - A5/»2 ^ h Fx^b 
T-tr F7tf- h&lftsWf&tl.. Z r^ffi^MTOl 
#W<fcO"C«. ^Jl/nx^Af F^t/HtS'F. 2*>lo 

■b F*- F. i^rnx^A^r/F^F F yxy-fe^ 
;Uy-teF:T-F, ^ax^AF'J^KVF^^^ 
jl/T-te hT-fef— K ^^^^F^^Fax 
^JUT-fe FT-fef — F v ^^^A^r/yF^VF F 
'J^x^;l/r-bF7tf-F, y;^^>)Af h ^T-fe 
^T-fe h:J-- K ^3x»jAf F 7Xf;l/Tt F7 

tt. F*fF. *9*xF + VF, *">*n- 

CO 0 8 6] 'Cti64>9«.'-b FPS^yjWte06*B» 

CO 0 87 ] (F) f$.fr£LXlt±&Utc<t:>>rj;>t > <D<0 
[0 0 8 8] ( F ) tfEfl<DaSJ!jp«<t l/r«ttKO**» 

ttrc#*#, (d) «wh o ossspccwlto. o 1 30 

-2 0SS8B##*t><, 0. 3-1 0fifiSP^J:"9» 

So 

[0 0 8 9] *J6W©aUS»i LTteJiiELfcJ: 

<DTg#5 OXJ£Lh4ttSfc©3&4»* L<, 10 0'Ctt 

uc>. 40 
[0 09 0] *«M<Dfflfi0»**<O* &y a il/Aft£4C 

^>-tf> % h;l/X>, ^*1f> % ^#>&£<Dg?fbfc 

SfSSiSJflSL f F7t FD77>, 1, 4 -^^^rtf>, 
yx^x-mi'Ox-f;l/SM, TizF>. * 
*Ml/X*;Hr F>fc£<D$r F>S?gag> ^ud*jK 
ifrft^ux 1. 2-^^nax^>4i'(D^ay> 
**«**ffj«ccfflt*4ciwr**. 8»»2WW*Lh so 
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h;Ux> 4 f h7tFP77> v ^PDWA^U 

0-1 0mL©IBHrffll>*©*5»SL<. 0. 5 — 5 
mL©!8Brffll*4®#3 6ec#iU<.- 1 —3 mLCD 

[009 1 ] *«9J®&j£tttctt> «e<D{te, sftftWih 

9i>*jmjbw. --mpmiiihn. saHt«Aso. it 

witsi «33©w, *«tttf#»L m»jtiN. feats* 
sikh, mm: y >*aMft«i»jww. » «; «»; & 
■PRSttfbaL «ttiHOTttdr*^w©aawj:(^tt" 

# v ^ y > tf&i* ur «m« ?/7 yJvistf 

o^x^^s; r^y^s, -fv 

<* wtttacfsanso^s, x**>>s x 
ji*. T*y**#wc»*i,i>. 

Itir teKR t »tt©,£> 6 T;l/ n * ists y ;I/Sj&$» £ 
L < , SEEttOifi^ 6 J b ^ff y iUS, >> y 

ji«3W#«:jfiF* l/C^ 0 i/C^>7>^7 ^ y y > ^S04 

3 -^y-> F^^of;uh ^ Ki/^7 
>, 3 -^y-> K+v^'ntvu h yxFt^>7X 2 

- (3, 4 -x#=^^n-^^>;U) x^;UFy^h 
^5>->^>, 2- (3, 4 -x^+^^^n^^^;!/) 

x^;uh yxh*->s/^>«©x#*2^rtBK*wr* 
r;u=i+>'^>S ; 3->#*yu*v:/Pt:;uh y 
^F+^7X 3-y>^';o*s/^ot^Fyxh 
^^>^^> v 3 -r ^ yo+^^afjuh y y h**>^ 

3 y P + i/^ntA h 'JiFtJ/2/5X 
^Wfil/F'JxF^^X 7^VD4 1 W^F 

•jy F^7>, 7^yp+w^hyxF+^ 

[0 09 2] *«W©«JSS«5CC»«^0»3fey 

^*-F»tt«i^fc^ts^*»»urtj:t^ m 

Si^SO^Tfc^ttiT, fe'J«)At(1g3ti/c-f5 hy? 
A ■ t;U^x^a • i3-%v F*ajl6iW©«*#^. 



(15) 
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A k >^5>«Mt 1 CTU^7tS>» sOVtfT 

[0 09 4 ] *«9!'C«9.**4#»itt, 1>J«#. 20 
IB. Xfl-SL XflL U-tf-ttifO**-€-©tt«ip«:ii 

tas«L bummed ji^' mmfti miti-umy 4 

r&& 0 &tt % XVtfty^y 1*^*^4 xv'isJtL 

§j±». %:mm±y 4 yt^mjEy 4 jvj*. j^z? 

Stcy'yX^r Fi/Xia H B (PALO 4 xy'isj ic 

^A ; t/cWiEL (xu^hn;l/U7-fe>^) 
7>rf W tetetf hWMtfy x<D&$£y 4fo a, mr®^/^ 

[0096] #e»#iFctt. v d < tr^fw x 

*)\ CD/CD-ROM/CD-R/RW, DVD- 
R/DVD -RAM, MO/MD, PD (*B^{bfVX 
£0 , yt*-Ym<D7 : 4 X^S«*«4, t'^T-^U 
>X, fflM?., ;l,A, »jt». »WW«c^"C**. 

[ 0 0 9 7 ] #3*«8#»rra\ x*-ji/*m^<du> 

Xfflttf4. ^rfy^'JXA, F:7"UXA % 

^t^>^^ 5B6-fe>lf-»-c*i. *fc, tr 50 
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[0098] jM&ftiF-cti. jtawt^^Arcwtx 

V5r*«ja<D7T-f^-«» % U>X, 

§f±*t ffi3WRjfti*r** B *»Tses*igB (oe i 

54 Yin f«c4\ jLmm&<D-b>v-m. m 
mtet\ £tcmm«oy?m*$j:u : mmte<D7 z 

[01 QoY¥m#mmBmmMxn** ls i % m 

L S I tt*4ffi<Dv^ ZuWfyy 4 -m<D V>V>* F tt 

[0101] BW)M - ttas«»»-c«. es6^(D7> 

-Fr*^» 0 

[0102] jifer^rtt, rtg -jraifflm nm* 
->-F; *7^wai, tfyzim&. ±mmm 

[0103] ximoyt ■ s^-istewtttm^ 

[0104] *S?g<D7t:^»f4fflffl^;®l«, *6*»C«> 

[0105] ^(DMiltfi, Sffi&ffi5:ieci 
M*C*Zifi* (A) «»«c (C> JSSjJ, (E)fiS7>?r^ 
^U/cfcO<t, (B) J5S»tC (D) Jffi^4iS^Lte*><0 
<fc*tE^T4*ffi*«»SUC^ (A) (B) f& 

(D)^. (e) i&ftom&fatc (c> tiamm 



(16) 

(C) f&A. (D) ffLfrZm^htcbOlC (A) 
(E) !&-frZm-£iLfci><D*:m-&-fZ?m*£Z>m& 

«. (C) fiS»©Sl£T (B) i»«*cr)*»iS 

(B) fifc#4 (E) tiS^?rjg^l/ycl^|-C«S-r-5,£ > 
*fflC>-5«H&«:B. (F) (D) ««*^l>». 

< f ) < e ) f&m i ixfommi<>m'&&$> s© 

■r. Cft6©^#«#WTjg^TSC4*SWi!La>. ft 10 

(A) 'fife&'K (C) fifcJK (F) jf&#«iB£l/ 
?ci><Dt. (B ) BS^K: ( D ) ( E ) 

Lfcfc©*®^ -5. (A) dg&CC (C) 

(D) >&#. (E) fiX^jl^L/fcfc©£. (B)t&# 
(F) (£#£S£0?cfc©£S^TS7?&* s #*^ 

[ oio 6 } ffi^^iSiE^-a-r^bs-a-s^ccfco 

"C. (A). (B). (C) (D) . 

(E) . (jfiSWCJCD-C (F) ) &)£#©-€• ft-e*a©i& 

u-c®£ s ^/c^a^jg^r o r $ h (cat, $ * 
->Mb) Stfra>£^ft4'©teS£m>S£Kig!-(b;* 
[0107] Wb3«4*ffii L>-C«. JUCC^-T*?;: 

[0 10 8]C©t§£. (A)' .-.(B). (C) J&9-© 
fc Fni^JJWfcKICi. (D) . (E). i&WClSCT 

(F) *K#©M*#jJS*I^J5tf.W:. £fcS.*»Jfc«j6WtC 
Sic.;* ■£-&<:<!:*> -OS* f#6*a^.^bWJfc0ffiHg 
«:& g -$>-r c> i (,i -5 *«:*}i,i-c«PIB#^fW(cjltf 3 -l± 

mf$.ft*'& * tcrnm? zjjmc&z, c <t *> r # s *v 
(O ^<D^wa^>. (f) >&#©^rs^. jsks 
a*^n^niiST.5c<t«:j:-or^pjfig-c&o. 40 

[0 1 0 9] SlEfiS<bL,T«aArta^-C^S*i. Wit 
1*3 0~3 0 O-CCDSgtf&B-CS. 1 0 0-2 5 0*0 
AU0»SL< 1 1 5 0~2 0 0*C#;*6tC!ff&l,t,>. 

[0 110] Rje»i— S©»&-Cff->-Ct>J:C»a«. &£ 
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[0111] Slc^FPaT^a<rS:3E-C#S^. KSJSB^fyj 

[0112] JStc^OBE^fc^CCI&oa-v^-C*. 
C»9 *{Cte(,»-C«. «EE^-CRjS3-t±4C 4*i5f^ 0 

t». ■ .- 

[0113] EgfbStmt 6ft*:ft^1*f4©B1*kffl& 
?.<;UAtK. i'-H*. 5=-^-^. a? Ftt. MR 

^*tWr4©^4T£c4a*-c#-5>. 
[0114] fiSjfj-r^^feee3R©isi^b^ii<D^. 

jsjisa. 3 -f - ^ > i/ffi. r i Matt iL<r>rsmim^m. 

3* i — 3=-;U^ £i7 u- htS^^^TS 

[0115] fiS^^^tCfEDSaMS^^TCit . 

[0116] ^^©*^f4*fflC^-C^H B B^^g?r 
[0117] C©^. ^Hg<D3l£^tt*4^igSffl7-7 

"CiR»«5yWit*Wft-rn«J:c>. 
[0118] #f£^©^»$4*fflUTffe7fc2V*-- F 

JJB L,/ii J: ^ «:IEA«9tC J: o -C^fe^^^^a-r 5Ct 
tci: oTSSifT S c 4*Sf *4. 

[0119] c©j©-&^c^4». #(csg^<se* 

OCVDS. HDVPES, <gtIfiXga4l^/c&a^ 



# 
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SiC, Si. ZnCX G a Nmmgkm&mtfbtiZ. 
7£ffil>4C4##gUl>o 

[0 12 0]mm2tlZ¥m#ttn£LXte, GaA 
s, GaP k GaAlAs, GaAsP, AlGaln 
P, GaN, InN, AlN. InGaN, InGaA 

iN, sicfj()W6w e ctip><D*?*>. nm&& 

n. Ga, AU N) *W£0<,> 0 t<D£5Wf^Cte 

[0121] ^im^mmt Ltii, M I Sg^, p 
ng^ P I NJg^^W-r^^-^S^ -^nig^y 

4 -r * c £ *> r t 

[0122] Ztftm^Usi yiy<-ts 3 >JI£rl£#TC> 

co 1 2 3] ^^m^^r^m^tix^^^m^^ 

coi24] ^3fe^±<^m^«a^ <E*&r y - p« 
•f^iiggitt^. 4' u rot, man 

<:;«*.«, ^ *& s> a^-riU5^->A 

[0125] ±sa©J:5K:Ur»*»T-*s»e>*iS3&J. 

r«sa^fii<o*k*n c d«±r*n«ffias©6©* 
m^cim^^ 2 cd«±o 

1 3cd £Lb©«j6SR-?S:fflc^c»^«: 5 6K##£H;§ 

[0126] &%M*(Dmcmj] 4 It tStttCRJBBc < 
ft^<Dfc<D£^4C4#r£4#i, 2 0mACC4sli-C 

2 0mAfc;bC>r4mW^®5»^T*/B 
Hfcfltefc J: 9**W©&*3MH»T*9 > 2 0 mAOC 
*5C>T 5 mWt(±©»*SR^*«i>fctB^CC3 

[0127] 

[0128] «C^*«*SR^-tt— wsr#€&»fes*r 
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[o i 29]-*«H©«ey-f*-f H«c«^6hiy- 

•J - F4S-f-©*Slffi!/i4 Ittt, 3 0 0 u Q - c m&TF 
**#*0<. <fcO»*l/<tt3MQ-cm«Tpr*S. 

#cdjz»* o «rf# 4 tc^cmwtiR&ims l x t> * <, >. 

io [0130] ##W©»fc*-/>- Ftt±ElfcJ:54 

«^s«?tc J: o r »*«^*aaBr * c 4 «c «t 4 x s^-r 
icims^' c©ig^«ai«, ±K*e*?-«- 

ii4x#*s4lMR. f »-/=>- >fMr 7*y;MIMI % ^ 

y rural ^5 F»m^»±»ii*^^T»esR* 

win. r * y jum*. 3. y nusg, ^ $ fwww- 
z>ct$>*]mx2bh a 

[0131] m±<Djjmt 0Tfc«aceffi*arar*c- 
30 *tt*r*«Lraa»s*i^«c/<sr^-iPia»»«:tt 

A0TS6K:ftl»'r4»LT«!fbS-&rfeJ:l>. C<D« 
? ©»*4*fflC*TftfiR-r 4 C 4#r 

*y ?j<y7*-u>^ 

>^fl§, AB'StHI««WiC&#-C«i. *<fc. 
- ^ FS»+tc"jBJiR«J**6^Dfi?>ffiAL, *CCC«36 

sR^Hssnfey - f^ u-A*%aau/caBHts 

teS1*ipCCf r ^^^>lf-tc<t4aA l F7>X7 7 - 

wbs#Tfej:c^ *4t^«. mym^ircm&WMt 

WfcJ:Qttfl»t«»S*rWbS*4C 4 *>r^^ 0 

^b&4C>«fffb3ti:/dffl^*^fejRT±k:B^-r4 
^fficc<fc-9r*>J:^ Q 3 6(ctt. «jfe3R-?-* y - FiS-^ 
^/s 2, - ^(CHST « 9 AXs FSO 4 U r ffiC^S C 4 

so s^±©a-^ i/<-y 3 >jii ttffl 
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[0132] &m&ft<mttb&Kmm$h'rm*<Di& 

ttti4Ct#t*4. Wit*. U>X?fJtt, ««. S 
Rtt. »B8¥6 - 2 4 4 4 5 8B«W)»tt»3W»W6h 

CO 1 3 3] *»?8©«36y-/*-Ktt, «*<D5U:/ 
7\ f ? -f ?«l>rft4>» -Y 7Tfc «fc S MD £ 

wak, x**vetjir :BTP*;>, 

[0.13 4 ] *(Dtt; F(c»«E* 

6-24445 8tcKt£<D£te9^-;U^* >^#*4$ 

^MCCi^^gJ: 0 Sl»«fiO*«:»JR-r 30 
^ ? ^Sawccj: or y - Fmm±WttUXWti&? 
[0135] #«WD»fc#-f FfcM^d^©»B 

[0136] 

**. x&wtmTicx^xmmstizbvxtzrjii,^ 
team i) i lo3-3D77^3ic. .«#sta v 

14g, mmtfVOJ* 14 5 gr, 7y;^nv>f Fl 4 
0 g, T-fe h>2 5 OmL^Atl, 6 0 'Cr 1 2 B$R88I 

NMRtCcfcO, tr^7 *^-^AOOHl#7'J^x-- 50 
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±*«to*ofc.' JR*tt8 2XrftD«Btt9 5%tltT 

[0 13 7] (<£Jtttt2) 1 LCD4op^^^3i(C v » 

cc h;l/x> l 5 0 g, &&V~)llsa*1}-Zs$gfc<D*is 
l/>S?S(e#(!:tt3wt%M),15. 6mL. 
1. 3. 5. 7 -7^ h^^jUi^u^h^n*-^ 

5 o o 8&to*.x*<f>wxtpx7 o'ctcjna, 

r-Jb 6 4 g * h ;Ux> 4 0 g -C»«? L-r jSTill4^6iB 

Tuyt. m&x8o&mwi$m%is. *<>v*t*s-)\> 

4. 7 4mg£g5flnLfc 0 5fcJ5l£01 , 3, 5. 7-f 

ffi8*U ^tt*i9tt*#«»3k. 1 H-NMRCC 
<t0 CCDfcCDtel, 3. 5, 7-f h7^^>^af 

ryjux^r^iSieu/cfeo <»»Ki©BjA&«rr) 

[0 13 8] (^AM3) ' 2 0 0mL©rP77X3 

h;Ux>5 0g, Q^fcrx;i/^n^if >|g#<D^>U> 
M(S4<!:tr3wt%M) 11. 3mL hVT 
yjU-f V^T5? U- F5. Og, I, 3, 5, l-rb 
^Jliy^Uy- h "ytyO^rV-^ 3 7 . 0 4 g^jjtlx 

t\ 9 o-cot^;i//uii3r3 o^Jras. tgfl^fc. $ 

hit 1 3 0 - CO^>fJU/^tti'C2^»n^il^$i±/Co 
1 -x^x;l>- l -v^n^+if^-;!/! 7 6m^» 

x/c 0 *Sl£<Dl. 3, 5. 7 -fF7^^^nf 
h^->D+lf>fcJ:VF;kx>^SBEa£U/c. 1 H- 

NMRKJc^CCDfcCDfctl , 3. 5. 7-rh7/W 

y^ofh ^n*U-><DS i HSO- h l J T l J )\/ 

[0139] (usswi) ^a«iri»Lrfe^7* 

JSUfc»»Sl£«IA 15. 4gt k f h^^ b*lsU5 
>3. 1 g<h. Tkl. Ogi. ^^v^a*^->e^ 
(7i2hS»^f;l/) ^^>0. 5gi, T H F 3 m 1 

JSI©»Att**9H© (C) ^<hLr<De^trx;^>D 

*-y->e**^WL/r^4. c<Dfc<D^^<y -r $ 4 

8 0-C/7B^ 10 0 e C/17^ k 56CC15 0-C 

[0 140] (Hifi^2) MWirS?®t>/c^7x 
y-JUA^T 'J^x-f^U 16. Igi, '^JSRW2r» 
JfiL/fc«»Sj£«5A 1 5. 4 g<t, f F7^h^»7 
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>15. 8 gi 4 *2. 7 gi, V^04<*^fcf^ 
(T-fehP®^^;!/) ?-*>2. 0gi/THF3mI 

SJS%A«*^ejcD (C) J&#£LT(Da#^-jU^n 

;l/A?rOl^c#:Wm*CG^LiA^, 5 0 e C/l 5B#P^ V 

8 o.-c/imm, i o o -c/i i mm, s^^iso-c 
? < ^^tmitmzmc nhtitcm^tmtmmxmM 

^Wl/^fccDrabofco io 
[0 14 1] (^56^13) ^FUl-cS^L/ctrx^^ 
^wt/A^T'J^x-riHe. lst^f8,M2~CM 
SL//ca5^Sj£^jA 1 5. 4gi t f F^ih + ^>7 
>3. lgi v *i, Ogi, ^-{yyD^^. 
(T-bb&mJ*J\s) ?2Zs0. 5gi, THF 3 m 1 

Si^^A«*^(7) (C) fRfttLXOtegrV-JltsU 

8 0 # C/7B$P^ 1 0 0'C/l 7 3 60C15O*C 20 

/2 4B$Pe3^£?tI\ ^ngl-C&Z&mWt!:? jfr 

£ W L <C l <D~C&> o /Co 

^;i/A^r>J;i/x-f;H 6. l g<t v 2 ris 

&Ltcg$fr&JfcfyiA 1 5. 4fr£, fh7Xh + ^>7 
>15. 8g<b, *2. 7 j^-f v^n^+^tr^ 

(T-fe ?Z>2. Ogi, THF 3m 1 

sjtWA^mmco (c) «»tLt0a^^^>D 30 
so'c/imm. i ooxi/i 7«m,- s6cc-i 50-c 

[0 143] (mfoM5) ^MirSSb/c^7x 
>-il/A^7'JJH-fJH6. lei, ^jffi0H2T?» 
iSOfcffi^JKjEftA 1 5. 4 st. h «M h^ix 

K15. 8sr<b, *2. 7gi, ^V7'o^>^ 40 
(T-feFBfflU^MU) ^£>2. Ogi, T H F 2 m 1 

5i£«JA«*?6?8(D (C) J&#£l/TOe&tf~/i^n 

Jl/A*OC>/c*«ffiil3«:SfcLii*, 5 0°C/1 5B#ff8 x 
8 0-C/7B$BL 10 0*C/17B#ra, 36tC15 0'C 

[0 14 4] (»6)^Wltil®Uc^7x 50 
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^-^At^r »j;ux-f;n 6. lgt, ^fiRW2r« 

jSL//cW^Sl6«jA 1 5. 4gi, ifOMJxh + J/ 
F15. 8gi, *2. 7gi, W V^atf+ftr;* 
(r-fehftK^fJl/) ^jr>2. Og i, THF 2 m 1 
£***:/«trCB£l,fc. ^««2T^OteJ:5CCj»» 
Sl£!&Att*»IB© (C) f&ftt UT(7>a^b'x;u^p 
*tf>fg#£^ri/TU£ 0 C<Dfe©*^ 'J 5 F7 ^ 
^A*O(r»telfc««&*«c»0ii*. 5 0 # C/15«Fffl, 
80"C/7B#Pa; 100°C/17B$P^ $e>CC150 a C 
/2 4^ra»B»*ffl^ ■*>*»er*£3&s»§Bft:7 ^ ;U 

* W U c >4> cd r * o fc . 

[0 14 5] (*»«7) ^Wir81UctX7* 
^-^A^r^x-fM 6. 1st, SfiSffi 2 "C$? 
5§bfc^#J^gJA 1 5. 4 gi, f h7^^'»7 
>OSP»ffi^Bj (n;^- htt§M^;U5>i;4r~ F5 
1) 15. 8gi, tK4. 4gi 4 P-fV^n#*S/tr 
X (T-fe MHM-^JIO ^*>3. 5gi, THF 2 m 

#KJ2*JAtt#ISW© (C) ^iLTCDa^tr^UV 

-r^ASOC^KWfficfiCCifcL/ii^ 50°C/15B# 
ffl, 8 0'C/7B$p B l 10 0t/17W, £6K15 
0*C/2 4«FPJJffi»*tfl^ -*>-*>«fiT*4*«a?8&7 

[0 14 6] (jttl«8) ^JiRWirWiL/fctr^^x 

^-;ua^t »;;i/x--r;H 6. lgi, ^jsEW2rK 

ffiL/fca5#KJ£»A.l 5. 4gr<b, J^Jlh b*is 
is^XD&ftffi&fa (t-x>^>fjly^|tgGR6 5 
0) 3. 2gi, tKI. 2gi, ^V^atf+S^* 
(T-feFBH^^U) a^i, THF 2ml 

i^r^^^*-c^L/c 0 ^W2r7nbfcJ:^tCSU^ 
JSI£«JAW*«MCD (C) ^iltoe&^x;k>a 

^A*Ol^cft«fficfiftcauji*. 5 0-C/l 5B$pa, 
8 0*C/7B$Pb1 1 0 0°C/1 7mm, ^6^15 0°C 

[0 14 7] (Jt««l') ^fiS«l-CWftLfctfX7* 

y-;i/A^r'jin-^n6. ist, ^mm2x?m 

ifiO/c»»JSJ£«5A 1 5. 4gi, tl^tt^y* (IKS 
ttltta-Xl/^XE-l) 15. 7 ?v TH F 2 m 
1 tit> y 7 Wm&Lft. ^f&m2V^kLtcJ:^( l cU 

»SJ£®fAJi*»w<D (O flE^iuroa^tr^u^ 

y ^AiOti/cRWfB^fiCilSOii^ 50*C/15B# 
M. 8 0'C/7i^, 10 0°C/17^, $6CC15 
O'C/2 4KH!)ljS%|ft^ afe^jg?go^ ^;UA^S 
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[0148] unsmz) -satm ivsmctcxx?* 

/-;l/Ai/T'JJl'X-f;H6. 1 g t . SlSM 2 XW: 
&Ltc&ftmxMA 1 5. 4gi, T H F 2 m 1 
v ■7tp?m&Ltc. 2 Xt* Lit «fc -5 Kgp^J^igj 

A«##gBJ© (C) S!»t^t©aie-^vD^> 

^utesraffi^Hcffiu^. 5 o -c/ 1 5 mm. so-c 

/7 B^ffl. lOO'C/17 B#|ffl > «* 6CC 1 5 0 *C/2 4 10 

t\ttwitmmmxmmz •» i>£*ro&i^©-e*>-? 

tc. 

[0 149] mmWl ) 9mW3, 5. 8*sJ:tflt& 

m^tm^^ms^m^xmmutc. mi&kfrti, 

OfflL. > + »*n01Omm. W*3 8T<0?I5S"3 *- F 

ccr. ^sU)ETK:*jc>r^ajigi o'c/^-t l-th 
liii L/tc. mmm 1 tc^Lfc. 

[0150] 
[&l] 





(ppm) 




72 




82 




70 




100 



[ o 1 5 1 1 a i vfji?£*tQ*¥mi<Dmt&9i-cimB 30 

[0 152] (9mW9) h>)T>))\"lV^TZV-Y 
2. 5 st. ^W3-C^g£Ufcge^-Slc.^B3. Og 
<h. fh^ji h*^>^3. lgi, *1. Ogi, 

3gi, THF 3m 1 * :/tt»T®&U «ifiS^5<h 

Lie. £j&0J 3 rs% orc«fc 5 {cg|3#£j£!8j B tt#28E© 

TO*. C©&©£, 2fe©#5X®(C0. 5mmf» 
rmSO/c-fe^CjfcU 8 0°C/6 0», 10 0t/6 

o#. 1 2 o-c/6 oftijmiff^mzm&miwis- 
vvmtm*n tc. i$t>txtcw<tmxm.wemmz ? * 

[0153] miZmz ) j6»W9TfB« l,fc»bft 
*#IS§&&iSt©SX 1 2 0S*-fe^>^x1f-y- 
(^7 »*/<*;l/jBJ$6 3*C, M*f2B#fkWF4M 1 
8 # ) tc X 7 0 Bf Ri] MS* L X Wi t^SST ■£>*><!: 5 *> 

tc ^m<ommi\twntcm%^mvx^h. so 
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[0154] (mum i o) nmmoji'yicLxftfs. 

Ltd"- h WKYfc»*aSttJI5«CC«»rO. * + > * 

s. -^r. mocvd (mm^mmmm) mvc^*) 

fcl nGaNrSSlinfipICDA 1 GaN>7v F 

■*>*-<:/©3S5t K^ms-rsctrt^c^-s. 

[0 155] 1) ffi&LtcWr-lTW&Lt 

iCMOCVD (W^#Jim*B^S) f£tC<fcD. T> F — 
:/©M{t^2g&-e£>£nSGaNJl > S i F-^©n 
S2t»)«$nnl3>fi' hJSittSGaNJi.. T 
> F-:/<DBffc*NNW*"C*& nSG a Nl. 
/I^lltia-f-S^'JTJlifcSGaNJi. #FS£fl&£T 
$ I n G a NJB. ^y7Ii&5GaNl <S^?#F« 

£) . &itm±t<cMe&\ : -y$t\tct>mi>7-j f® £ 

ItAlGaNI, Stittp Ma 

[0156] ^ffi«:^-C^ 7*3ft/cg^9ga*>6*3/i5 

Bit UTi-l<*^flgiB^!g5*f<Jfflb-C±fe^:^* 
f-fiJO FT*. Ctiil 7 0-Ct7 5^)JDS!Ui#+ 

[0157] mmm9 tmrnicLxmrnLtcmm^m 

S. ±I2©^t1&^*s * y "T'F'iKlffig $ titc v <^ > h >J 
- FSO t -(>t- l J- F©— S5**i-^-r-<>yy-^ 
«(C»AL1 0 0-ClB$H©Rj^^t^f ^. 
^>y^-^^6^:^^*-F5:fttaiU. ^fS#ffl 
^.TicteCiri 2 O'CiBtra-c^b'&tf^. ciatcio 

[0158] 1 2 ) mmm 1 1 cctets©^-c 

[0159] x^?>ycc«J;t3->!pf©ail§^-5r->?:# 
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£^T#7*xtf*^£JJ}g±K^;t?> p-^*. 

^©&m©±. #y- Kmsi^n-etiAu^-c^ 
mmmt b-cnmn^^tctf^ *x**MSjJi£x;i< 

L/c+f tff--<rtfCffl^5r^«^S. COWS?. 1 

oo*cmiai <*6k 1 5 o-ciBSfyjmst!-*. 

c o i 6 o ] (nts^u 1 3 > mmm i 1 (cieis©?7&-c 
[0 16 1]-/ Haaac j: o p p smm^m^x 

>KLT@;rr-5. ig^^ S A uifl£&:>£ 

■r-s. coftfT, 1 oo-ci-bshi. se.«:i5 0-ci 
s#Rgii!{b;*-»ts. c©«KtoT. ^vf^A^mt^A 

[0 162] (1060914) £ft0lfl lKI2iEOT^-C 
[0163] ffi^^90'C3 0^Jn^.L/-CB^7--i? 

<bfs„ 

[0 1 6 4 ] x-v^>yccj:»3— St©^?S^-$->*^ 30 

7^x^+->^itJiK;^3-a-sc<b{c«kor. y-K 

^te«fctf y- Km&©— as^ilih-TS., SMD^-t'T'© 

[0165] .(xmot 1 5 ) mmm 1 0 tmrntcrnxm 
m2titcmtm¥m#ictsi.*-c. rie (sies-<*> 40 

©BlS^fflK-y 7 h 0Ni/Au £JgJ¥6 0 

/200 A tCTtlJi U 3 ? i7gftbWS*f-CS.OflE 

ia£:fctt»-©IEiiS±©-2i5K: A u 1 y mgf 
[0 1 66] x^l^JctOSStBSttfcnMa 50 
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f 'J >y«cJ:»)W/A l/W/Au£JgJI2 0 0A/2 

oo oA/2000 a/3 oooAi^csi ^mm U 

[0 16 7]&(C. ^4?-^^^{cj:f). &m©©#> 
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